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SECTION 1.0 
!NTRODUCT!ON 

The following report summarizes corrective action steps taken, the current site conditions. and 

the proposed course of action at the former Amerada Hess Corporation (AHC) Charleston South 

Terminal, located in North Charleston, South Carolina. A Site Plan is provided as Figure 1, 

Appendix A. 

On August 7, 1998, AHC submitted a Corrective Action Plan (CAP) to the South Carolina 

Department of Health and Environmental Control (SCDHEC). This plan was resubmitted on 

January 5, 1999 at the request of the SCDHEC. AHC proposed corrective action via a total fluids 

extraction system (EFR system). 

AHC received the SCDHEC's February 17, 1999 comments regarding the CAP. In that letter, the 

SCDHEC requested submittal of the Bureau of Air Quality Control modeling information form, a 

NPDES permit modification plan, and a CAP addendum to address technical deficiencies. The 

NPDES permit modification plan and the Bureau of Air Quality Control modeling information form 

were submitted on March 31, 1999. The CAP Addendurn was subrniited on April 5, 1999. 

SCDHEC comments on the CAP Addendum are pending. 

A meeting was held at the Charleston Naval Base on April 14, 1999 to review the status of the 

groundwater investigations at the site. Discussions with the Navy led AHC to modify the CAP to 

a phase separated hydrocarbon (PSH) recovery system. A proposal for the product-only 

recovery system was included in a letter to the SCDHEC dated June 11, 1999. The PSH 

recovery system, initially consisting of product-only pumps powered by a wind turbine compressor 

(WTC) and solar-powered controllers, began operation at the site on April 19, 2000. The system 

was recently upgraded to include total fluids pumps in the hopes that additional fluid recovery 

would increase the percentage of recovered hydrocarbon. While this was achieved, the amounts 

of water required to recover the higher percentage of hydrocarbon has proven highly 

uneconomical and inefficient due to the lack of water treatment facilities at the site. In addition to 

operating the recovery system, AHC has continued with monthly vacuum truck pumping and 

gauging of the site wells to monitor and recover the PSH plume. 
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AHC is proposing to install an air sparging system to replace current total fluids recovery system. 

This is a proven, cost-effective method for remediation of petroleum hydrocarbons in this type of 

environmental setting which AHC believes will result in a faster, more efficient clean up of the 

site. The proposed remediation system will consist of 29 in-situ air injection wells (AIW), 

associated piping, and a compressor to supply the required volume of ambient air. The 

engineering design of the system consists particularly of sizing the air sparging equipment and is, 

therefore, abbreviated in comparison to Engineering Reports associated with conventional pump 

and treatment systems. PSH will continue to be recovered via a vacuum truck as the data 

warrants. 

2 
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SECTION 2.0 
SITE CHARACTERISTICS 

The terminal facility is located at approximately 79° 58' 24" longitude and 32° 52' 43" latitude in 

North Charleston, Charleston County, South Carolina. The facility is located on the east side of 

Virginia Avenue and is bound on the north by the Koch Corporation Bulk Storage Petroleum 

Terminal, on the east by the Cooper River, and on the south by the Charleston Naval Base. The 

properties located along the Cooper River are primarily for industrial and government use. West 

of Virginia Avenue is a residential area. 

The grade of the facility is sloped slightly to the east with earthen berms segregating the tank 

fields for containment purposes. Overland drainage of storm water is disrupted by the bermed 

tank fields and storm water collected within the containment areas is diverted to two storm water 

retention/treatment ponds (constructed in 1991) located 8ast of the terminal bulk storage tanks. 

2.1 Regional Physiography 

The Southeastern United States Coastal Plain Physiographic Province encompasses more than 

120,000 square miles and is drained by streams flowing to the Gulf of Mexico and the Atlantic 

Ocean. The Coastal Plain Province is bound to the north by the Piedmont, Valley and Ridge; 

Appalachian Plateau, and the Interior Low Plateau Physiographic Provinces. The Hess North 

Charleston South Terminal facility is within the Sea Island Section of the Coastal Plain Province. 

The Sea Island section is characterized by clastic sediments of late Pleistocene and recent origin. 

Relic ridges and erosional hill remnants are surrounded by extensive areas of recent silt and clay 

deposits forming saltwater marshes. The elevation of the South Terminal facility is approximately 

10 to 15 feet above the National Geodetic Vertical Datum (NGVD). Dredge and fill operations 

along the Cooper River may have contributed to the land mass/elevation immediately adjacent to 

the river's banks. 

2.2 Regional Hydrogeology 

Coastal Plain rocks form a thick wedge of unconsolidated to poorly consolidated crystal and 

carbonate rocks that generany dip and thicken from the inner margin of the coastal plain to the 

Atlantic Ocean. The rocks are a product of the cyclic invasion and retreat of ancient seas and 

. " ' . , ''- ~, 

conditions. 
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Five water-bearing units comprise the Coastal Plain Aquifer System in the Charleston area. From 

youngesi io oidest these are the Surficial Aquifer, Floridan Aquifer System, Black Creek Aquifer, 

Middendorf Aquifer and Cape Fear Aquifer. The Surficial and Floridan Aquifer being closest to 

the surface, have a higher potential to be impacted by anthropogenic activities at the surface and 

are discussed in further detail below. 

The Surficial Aquifer consists of marine terrace deposits composed of sand, shell, and clay of 

Holocene and Pleistocene age. The aquifer contains water under unconfined conditions and 

extends to a depth of approximately 40 to 50 feet mean sea level (MSL) in the South Charleston 

area. While significant clay layers are present in the surficial ground water below, the layers may 

have localized artesian properties. Underlying the Suriicial Aquifer is a confining iayer consisting 

of clay, silt and/or low-permeability limestone of Pliocene to Oligocene age inhibits, but does not 

necessarily prevent the vertical movement of water to the underlying aquifers. The thickness of 

this confining unit in the North Charleston area is approximately 150 to 160 feet thick. Layers of 

higher permeability may be present within the confining unit. 

The Floridan Aquifer System. present at approximately 200 feet MSL in the North Charleston 

area, generally consists of limestone interbedded with sand, shell and phosphate of late to middle 

Eocene age. The base of this Artesian aquifer is at approximately 600 feet below MSL. 

2.3 Site Specific Lithology 

The subsurface lithology at the site was determined during previous investigations and is reported 

in the previous CAP dated August 1998. In general, silty/clayey fine sand, very clayey fine sand 

and sandy clay is present from land surface to 18 feet be!O\N land surface (BLS), the maximum 

depth drilled. A 1-foot to 5-foot zone of sandy clay and clayey sand with shell fragments was 

encountered between 8.5 feet and 18 feet BLS. 

4 
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2.4 Groundwater Elevation Data 

The Figure 1, Appendix A includes the names and locations of on-site monitoring wells and off

site Navy monitoring wells. This figure shows the existing site structures and surrounding area. 

Fluid levels of both AHC monitoring wells and select Navy monitoring wells were gauged using a 

sonic interface probe on April 24, 2002 and on July 31, 2002. Monitoring well MW-28 was not 

found during the April 2002 gauging event and monitoring well MW-23 was covered with a 

construction soil pile during the July 2002 gauging event. Monitoring well MW-8 was previously 

destroyed and monitoring well MW-18 is damaged, neither monitoring well could be gauged. 

Monitoring wells MW-25, MW-29, MW-30, MW-33, and MW-34 were previously abandoned to 

facilitate roadway construction. All abandoned or damaged monitoring weiis are being scheduied 

for reinstallation. In addition monitoring wells MW-5, MW-11 and MW-26 were pumping during 

both events and were not gauged. Table 1, Appendix B lists the historical survey, monitoring well 

data and fluid levels including the groundwater gauging event data from both events. 

Groundwater elevations ranged from 4.57 to 11.29 feet during the April 2002 event and from 4.64 

to 11.20 feet during the July 2002 event, as shown on Table 1, Appendix B Groundwater flows 

consistently across the facility to the south-southwest as shown in Figures 2A and 2B, Appendix 

A. This flow direction is consistent with previous groundwater gradients observed at the site. 

PSH was detected in monitoring wells MW-6, MW-7, MW-9, MW-10, MW-14, MW-16, MW-24, 

PZ-1, PZ-2 and Navy well NBCA-039-011 during both gauging events. Monitoring well MW-17 

contained PSH during July 2002 for the first time. Since monitoring wells MW-5, MW-11 and 

MW-26 were pumping, they were not gauged but were assumed to contain PSH. Due to the 

SCOOT expansion of Virginia Avenue in the area of the South Terminal, monitoring wells MW-25, 

MW-29, MW-30, MW-33 and MW-34 were abandoned, as discussed above; however, no PSH 

were detected from temporary well points installed adjacent to the former locations of these 

monitoring wells during sampling. The April 2002 and July 2002 PSH isopleth maps are 

illustrated on Figure 3A and Figure 3B, Appendix A respectively. 

5 
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2.5 Groundwater Quality Data 

Groundwater samples were collected from AHC monitoring wells MW-12. MW-13. MW-15. MW-

19 through MW-22. MW-25. MW-27 through MW-34 and Navy monitoring wells NBCA-038-003. 

NBCA-039-001, -002, -003, -005, -010, -012, and -014 on July 31 through August 2,2002 in 

conformance with the schedule proposed in the original CAP. Note that the groundwater samples 

collected from monitoring wells MW-25, -29, -3~, -33 and -34 were actually collected from 

temporary well points installed adjacent to these abandoned wells, as noted with an asterisk n 
on Table 2, Appendix B. The laboratory analytical reports were previously submitted with Ihe 

September 2002 progress report. Monitoring wells containing PSH were not sampled. 

The groundwater samples were analyzed for benzene, toluene, ethylbenzene, total xylenes 

(BTEX), methyl tert butyl ether (MTBE), naphthalene, trichloroethylene (TCE) and cis-1,2-

dichlorothene (DCE) by EPA Method 8260. Polyaromatic hydrocarbons (PAH) were also 

analyzed per routine procedure (Method 8270). 

The July 31 through August 2 groundwater analytical results and historical results for routinely 

sampled constituents BTEX, MTBE, naphthalene, and PAH are provided on Tables 2 and 3, 

Appendix B for site wells and Navy wells, respectively. Figure 4, 5, 6, 7, and 8, Appendix A are 

the benzene, ethyl benzene, toluene, total xylenes, and MTBE isopleth maps respectively for the 

July-August 2002 analytical data. Other volatile compounds were detected sporadically at 

generally low concentrations; these results are included in Table 4, Appendix B. 

6 
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SECTION 3.0 
CORRECT!VE ACT!ON METHOD 

3.1 Conceptual Design 

Air sparging is an in-situ remedial technology that reduces concentrations of volatile constituents 

in petroleum hydrocarbons that are adsorbed to soils and dissolved in groundwater. This 

technology involves the injection of contaminant-free air into the subsurface saturated zone, 

enabling a phase transfer of hydrocarbons from a PSH state or dissolved state to a vapor phase. 

The air can then be passively vented or recovered from the unsaturated zone. Air sparging has 

proven to be an effective technology for contamination of this type considering the site specific 

contaminant distribution and hydrogeologic conditions. The relatively vertical homogeneity of the 

silty/clayey sand limits channeling and provides for good dispersion of the sparged air. 

The sparged air will migrate through the PSH and the contamination will partition to the air phase 

and vent to the surface. The large area of influence of the sparging system will accelerate the 

removal of free product from the water table. In addition, sparging also distributes oxygen 

uniforrniy to the groundwater thereby promoting biodegradation. 

3.2 Air Sparging Pilot Testing 

The need for air sparging/soil vapor extraction pilot testing was reviewed during the preparation of 

this CAP. It was decided that pilot testing is unnecessary since, the remedial design does include 

conservative placement of the air injection wells based on review of design literature and testing 

results at sites with similar lithology. An as-built plan will be submitted within 90 days of 

completion of the system installation. 

7 
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SECTION 4.0 

ENGiNEERiNG REPORT 

The proposed system consists of twenty-nine (29) air injection wells for use within the area of 

dissolved and adsorbed phase hydrocarbon contamination. The layout for the system is shown 

on Figure 9, Appendix A. The placing of the air injection wells is based on the radius of infiuence 

of the sparging systems. 

Hydraulic control of the plume will be possible through the mounding effect caused by the injected 

air. This mounding will restrict the movement of the PSH. Air injection wells AIW-1 through AIW-5 

will be installed down gradient of the plume to maintain hydraulic control and to eliminate the 

migration of dissolved phase hydrocarbons. Air injection wells AIW-15, AIW-18, AIW-22, and 

AIW-25 will be installed to the west to maintain control of the source area and treat the area 

adjacent to the railroad tracks. Air injection wells AIW-10, AIW-21, AIW-27, and AIW-28 are 

being installed to control the source area to the northeast and treat areas that formerly contained 

PSH. Remaining air injection wells are to treat the source areas. Initially, treatment will begin in 

the southeast area and the western portion to ensure complete hydraulic control of the area. Air 

sparging will then increase into the interior regions and will be directed on a rotating basis and at 

variable rates to remove the mass of the plume. However, hydraulic control of the side and down 

gradient perimeters will be maintained continually. 

4.1 Air Sparging System Design 

The air sparging radius of infiuence (Roi) is the area covered by the sparging air. This distance is 

a function of the geology, the injection pressure, and air flow rate. 

4.1.1 Injection Pressure 

The injection pressure must overcome the static water column, the overburden pressure and 

entrance losses through the sparging points and pipe and fitting friction losses. Based on ground 

water elevation data available for review, the static water column at this site could potentially be 

as much as 19 feet and as little as 16 feet, depending on seasonal fluctuations of the water table 

and rainfall. For design purposes, we conservatively use 19 feet or 19FT/2.31 FT/PSI = 8.23 PSI. 

We conservatively round thiS estimate upward to 9 PSI to assure adequate injection pressure for 

the duration of system operation. 

8 
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4.1.2 Injection Flow Rate 

Air flow rates in sparge systems generally vary between 2-8 SCFM per air injection well 

depending on the permeability of the soil. An air flow of 6 SCFM per point will be used for 

equipment sizing purposes. The total air flow, therefore, will be approximately 6 SCFM/point x 29 

points = 174 SCFM. 

4.1.3 Radius of tnfluence 

An injection radius of influence of approximately 25 feet is estimated based on an injection depth 

an approximate depth of 10 to 15 feet below the surface of the water table. The estimated 

injection radius of influence is based on previous experience at similar geologic/hydrogeologic 

conditions and supporting literature by Felton (et ai, 1992) and Leonard (et ai, 1992). 

4.1.4 Location and Design of Air Injection Wells 

The location for the air injection wells (AIW-1 through AIW-29) with their corresponding Roi's 

superimposed is shown on Figure 9. The depth to groundwater at the site throughout the 

assessment phase ranged from approximately 6 to 9 feet BLS. Therefore, in order to obtain 

optimum air dispersion without excessive head pressure, the AIWs will be constructed of 1-inch 

diameter, Schedule 40 PVC with 20 to 25 feet of solid casing and 5 feet of 0.020 inch slotted 

screen. A 20/30 grade silica sand pack will extend approximately one foot above the screened 

interval and will be overlain with a 2 foot layer of bentonite. The remainder of the borehole 

annular space will be grouted with a mixture of Portland Cement and a 5% bentonite slurry. See 

Figure 10, Appendix A for the construction details of the air injection wells. 

4.1.5 Equipment Selection 

Two ingersoii-Rand SSR-30 roiary screw air compressors wiii be uiilized for ihe required H4 

CFM at 9 PSI. Each can provide 112 CFM at pressure of 125 PSI with a 30 hp motor. Different 

operating characteristics can easily be adjusted with flow control and pressure relief valves, or 

changing the revolutions per minute (RPM) with an adjustable sheave drive. 

9 



--
-.. 
-
-
-
-
-
---------
.. 
----
-
-
--
-

The air will be distributed to the twenty-nine (29) air injection wells by a manifold system. A 

shutoff valve and an air regulator upstream of the manifold will be used to adjust the pressure and 

air flow rate. Gross adjustments can be achieved by the adjustable sheave drive, gate valve and 

the adjustable pressure relief valve. The air to each leg will be regulated by a 0-20 SCFM float

type flow meter and a block type gate valve. A 0-30 PSI pressure gauge on the well side of the 

flow meter will monitor the injection pressure to each leg. The air injection legs will be 1" 

Schedule 40 PVC, individually piped to each air injection well. The compressors specifications 

are provided in Appendix C. An air injection permit application will be submitted upon your 

approval of the system. 

10 
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SECTION 5.0 
MAINTENANCE, MONITORING AND REPORTING 

5.1 System Maintenance 

The remediation system will be routinely monitored to evaluate the effectiveness and progress of 

the site cleanup. This will include minor flow rate adjustments, equipment inspections and 

performance of any routine, necessary or preventative maintenance task. 

5.2 System Monitoring 

All monitoring wells associated with the release will continue to be sampled semi-annually. In 

addition all site wells will be gauged monthly to ensure hydraulic control is maintained. 

Adjustments for PSH and water levels will be made as appropriate. 

5.3 Project Reporting 

As-built drawings will be prepared and submitted within 90 days of system installation and 

included in the subsequent status report. The status reports 'vvill be included in the Semi-Annual 

Progress Reports. The reports will summarize system operation and maintenance activities and 

groundwater monitoring results. The reports will include suggestions and recommendations to 

enhance the effectiveness of the treatment system. 

1 1 
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T o AIR INJECTION ... MANIFOLD 

-
NO.4 R E-BAR - 12" OCEW -

-
-
-----
-
-
------
--

( 

I" 
(SITE 

IHI~ 2 

- H20 ENVIRONMENTAL, INC, 
ASSESSMENT & REMEDIATION TITLE 

SPECIALISTS ---
-

If 
'\: 

'Y 
.=. 

-:::::----

SAMPLE 

I-

... 
.=. 

~~ 
I-----

1-1-----

./ 

I+-.~ 

1 

TOTAL DEPTH (-25') 

GRADE 

TRAFFIC 

CONCRETE 

12" THICK 

20-25' OF 1" 

WATER 

BENTONITEIG 

1 2"THICK 

S' of 1" DIAM., 

20130 SILICA 

SOLID PVC END 

Charleston South Terminal 
4650 Virginia Avenue, North Charleston, South Carolina 

SCOHEC Site 10 # 14003 

, FIG 

AIR SPARGING WELL- CONSTRUCTION DETAILS 
I 

10 I 
I 
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-
-

Welt - ld~ntifi~~tjQn 

MW'l 
MW2 
MWJ 
MW4 - MW-5 

4" dia. 

-

MW-6 - 4' dia ----... 
- MW-7 - 4" dia_ 

---
- MW-8 

4" dla --
... 
-... 
-
-

TABLE 1 
Groundwater Monitoring Summary 

Amerada Hess - Charleston South Terminal 
4650 Virginia Avenue, North Charleston, South Carolina 

... C~sing l D.pth I Deptlt Product I Corrected Ground 
Mc.sured Ekv]ti'Jn , to_h_d~G~ __ k· lI",ter ~~i~kr;e~s. , __ V::'_'~'_~'f""i, __ r,_ 

<::4-Au -99~ NS 
~ -,- HE - -- NS 

24-Au -99 NS 4.57 NS 
24-Au -99 NS 5.37 NS 

24-Auo.99 NS 181 NS 

21-Dec-96 14.89 6.21 868 
22-Jan-97 6.11 6.21 0.10 876 
26-Dec-97 3.72 42<) 0." 11 07 
14-May-98 405 4.45 040 1076 

14-Jan-99 6.42 6.73 OJ1 841 
24-Aug-99 61J 7.12 099 856 
23-Hov-99 5.67 6.32 0.65 909 
2-Mar-OO 526 576 OSO 95J 

18-May-{lO On Pump - - - -
6-Aug-OO On Pump - - -- -
11-Nov-OO 5.70 572 002 919 
l-Feb-Ol On PlrnP - --- -- --

ll-May-Ol On PImp - -- - --
3-Aug-Ol On PUTlD - - - -

2-Nov-Ol On PLmP - - -- -

4-feb-02 On Ptmp - - - -~-

24-Apr-02 OnPtrnp 
31-Jul-02 On Ptrnp 
21-Oec-96 16.88 6.87 10_01 
22-Jan-97 690 998 
26-Oec-97 576 590 014 11.09 
14--May-98 4,90 501 011 11.96 
14-Jan-99 "0 10.58 
24-Aug-99 6.89 712 02J 994 
23-Nov-99 640 674 0]4 10,41 

2-Mar-OO 6.10 6,20 010 10.76 
18-May-OO 7.26 7]4 008 960 
6-Aug-OO 520 724 204 11 27 
13-Nov-OO 7.14 7]1 017 971 
l.feb-Ol 7.35 7." O1J 950 

ll-May-Ol 70J 7.11 0,08 98] 
J..Aug-Ol 4,96 5.04 008 1190 
2-Nov-Ol 742 7.55 0,13 943 
4-Feb-02 777 849 072 897 
24-Apr-02 7.51 8]8 087 920 
31-Jul-02 7]0 786 056 947 
21-Oec-96 1622 6.79 94] 
17-Jan-97 602 1020 
26-0ec-97 485 486 001 11 37 
14--May-98 490 491 001 11.32 
14-Jan-99 621 1001 
24-Aug-GG 6.81 687 0.06 940 
2J-Nov-GG 641 6.44 0.03 980 
2-Mar-OO 608 000 10 14 

18-May--OO 7,15 7.62 047 898 
6-Aug-OO 565 5.88 020 10 50 
13-Nov-00 671 6.90 019 947 
l-Feb-Ol 695 708 013 924 

11-Ma't01 6,67 691 024 950 
J..Aug-Ol 4.60 482 022 11 58 
2-Nov-Ol 7,01 752 051 9.11 
4-feb-02 7.39 7,87 0" 8.73 
24-Apr-02 7.23 7.62 0.39 8.91 
31-Jul-02 6.81 7.11 OJO 9,35 
21-Oec-96 16.51 7,60 891 
22-Jan--97 740 9,11 
26-Of,c-97 5.93 1058 
18-May-00 Nol Found - - - ---
6-Aug-OO Not Found - - - -
lJ..Nov-OO Nol Found -- - -- -

t.feb-Ot Not Found - --

Page 1 01 9 



TABLE 1 
Groundwater Monitoring Summary 

Amerada Hess - Charleston South Terminal 
4650 Virginia Avenue, North Charleston, South Carolina 

Well O;te Casing 1 Depth .1 Depth ! Product Correeted Ground 
I,;~~~;licltion Me~"n~~ EIe'{'lt'Qn toProciud , 1<. Vi ,>I,er Thickness W;;lef[1~I'>""'-

~~MW-9 
•••.•• C~ --

21-0ec-96 1640 676 954 -
4" dia 22-Jan-97 669 971 

26-Dec-97 4.59 5.40 0.81 1165 
14-May-98 4.68 4.92 0.24 11 67 - 14-Jan-99 610 6.40 03 1024 
24-Aug-99 6.25 9.00 275 9.60 
23-No ..... 99 624 688 0,64 1003 
2-Mar-OO 595 6.27 032 10,39 

18-May-OO 675 883 2.08 923 
6-Aug-OO 5.30 756 2.26 1065 

13-Nov-OO 6.90 696 0.06 949 -
Heb-Ol 6.90 8.42 152 920 

It-May.Ot 6.29 9.20 291 953 

J-Aug-Ol 4.71 5.41 070 1155 
2·No ..... Ol 6,88 746 058 940 - 4-Feb-02 6.88 1108 420 868 

24-Apr-02 693 1041 346 877 

31-Jul-02 672 871 1.99 928 

MW-l0 21-Dec-96 16.97 6.98 g,99 

4" dia 22-Jan-97 691 1006 - 26-0e~-97 5.15 1182 

14-May-98 5.12 1185 
14-Jan-99 6.34 10.63 
24-Aug-99 6.93 1004 

23-Nov-99 646 1049 -
2-Mar-00 640 1051 

l8--May-OO 731 966 - 6-Aug-OO 580 670 090 1099 - 13-Nov-OO 7.07 743 036 98l 

1-Feb-Ol 7.38 750 012 957 

ll-May--Ol 7.09 720 011 986 

3-Aug-01 4.94 12.03 - 2-Nev-01 7.39 7.46 007 957 

4-feb-02 7.64 8.45 081 917 
24-Apr-02 760 8.12 052 927 -
31-Jul-02 7.08 778 070 975 - MW-11 21-Dec-!16 16.32 765 850 085 850 

4" dla 22-Jan-97 6.25 9.04 279 951 

26-0ec-97 4.74 483 0.09 11.56 - 14-May-98 4.50 458 008 11 80 
14-Jan-99 586 7.64 178 1010 - 24-Aug-99 6.20 9.43 3.23 947 

23-Nov-99 591 8.16 225 996 
2-Mar-OO 5.62 7.44 182 10.34 

18-May-OO On Ptrnp - - - -

6-Aug-OO On PimP - - - -

13-Nov-00 641 716 0.75 9.76 
l-Feb-01 On Ptrnp - - - ... - l1-May-01 On Ptrnp - - - -- 3-Aug---Ol On Pump - - - -

2-Nov-01 On Pump - - - -

4-Feb-02 On Ptrnp - - - ... 

24-.4.pr-02 On p._"nP - - - .-- 31-Jul-02 On Pump 
MW-12 21-Dec-!16 16.20 5.95 1025 
4" dia 22-Jan-97 5.91 10 29 -

26-0ec-97 420 1200 - 14-May-98 4.16 12.04 
14-Jan-99 5.36 108-4 
24-Aug-99 5.96 10.24 
23-Nov-99 5.50 1070 
2-Mar-OO 533 10.87 

l8--May-OO 630 9.90 
6-Aug--OO 501 11.19 -
13-Nnv-OO 6.15 10.05 - 1-Feb-01 639 981 

11.1.1;:;y-01 6.83 937 - 3-Aug-01 3.91 1229 
2-Nnv-Ol 6.42 978 
4-Feb-02 6.69 951 
24-Apr-02 6.26 9.94 
31-Jul-02 619 1001 --

-
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- TABLE 1 
Groundwater Monitoring Summary 

Amerada Hess - Charleston South Terminal - 4650 Virginia Avenue, North Charleston, Sovlh Car~ina 

Well I Dale ! Casing 
! 

Depth I Depth Product Corrected Ground 

!,'''''~I!'ed E'I('U':'_'" to Prcc'ld i b',';-t"r H;c1mess W;:!~r('ev;tj 11~;llifiqHon _L 
- ---- ------ ---- I - . - - -Mw-:-fJ- 21-Dec-96 17 Og- 670 1039 

4' dia 22·Jan-97 664 1045 
26-Dec-97 487 1222 
14-May-98 4,87 1222 - 14-Jan-99 604 11.05 
24-Aug-99 663 1046 
23-Nov-99 6.22 10.87 
2-Mar·OQ 6.03 1106 

lB-May-OO 7.03 10_06 
6-Aug-OO 580 11.29 
lJ.-Nov-OO 6.90 1019 -
l-Feb-Ol 712 997 

11-May-01 612 1097 
3-Aug-Ol 476 1233 
2-Nov-Ol 719 990 - 4-Feb-02 746 963 
24-Apr-02 704 10.05 
31·Jul-02 698 1011 

M'/V-14 21-Dec-96 16.49 7.40 9.09 = 
4' dla 22-Jan-97 629 6.sa 029 10.14 - 2&-Dec-97 3.86 524 138 12.35 

14-May-98 395 421 0.26 1249 
14-Jan-99 569 10.80 - 24-Aug·99 637 1012 
23-Nov·99 5.89 5,94 005 10,59 - 2-Mar-OO 5.50 553 0.03 1098 
1 B-May·OO 670 678 0.08 977 
6-Aug·OO 532 5,81 049 1107 
13-Nov-OO 652 673 021 9,93 

l·Feb·Ol 6.90 6.98 OOS 957 
11·May·Ol 6.37 6.65 028 1006 
J-Allg-01 47? 49' 010 1173 -
2·Nov·Ol 6.70 7.18 048 9.69 - 4-Feb-02 726 9,04 1.78 8.87 
24-Apr-02 728 889 1.61 8,89 
31·Jul·02 668 8,20 1.52 9.51 - MW·15 21-Dec-96 1600 585 10,15 

4" dla 22·Jan·97 590 1010 
26-Dec-97 336 1264 
14-May-98 143 12,57 
14-Jan·99 518 1062 - 24-Aug-99 5.98 10,02 
2J-Nov-99 5,43 1057 
2·Mar·00 5.00 11.00 

l8--May-OO 625 9.75 
6-Aug-OO 461 11.39 
lJ.·Nov-OO 6,07 993 
1·Feb·01 6.39 961 - 11-May-01 591 1009 - J-Aug-Ol 414 11 86 
2·Nov-01 6,31 969 
4-Feb·02 704 896 
24 ,",pr 02 649 951 - 31-Jul-02 642 958 

MW-16 21-Dec·96 16,47 6,15 1032 
4" dla 22-Jan·97 6,18 10.29 -

26-Dec·97 440 12 er7 ... 14-May-98 392 12.5-5 
14-Jan-99 5.53 1094 
24-Aug-99 6.08 1039 - 23-Nov-99 561 10,86 
2-Mar-00 535 5.48 013 1109 ... 18--May-OO 6,37 664 027 1005 
6-Aug-OO 5.23 5,64 0.41 11.16 
lJ..Nov-OO 6.30 6,47 0.17 10.14 - l-Feb-01 6,61 6.77 0.16 9.83 
11·May·01 618 S 24 0.06 10.28 
3-Aug·01 4.54 11.93 
2·Nov-01 650 6.52 0.02 9.97 -
4-Feb-02 712 7.17 005 934 - 24-Apr·02 710 7.16 00£ 9.36 
31-Jul-02 648 7.42 0.94 980 -

-
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- TABLE 1 
Groundwater Monitoring Summary 

Amerada Hess· Chaneston South Terminal - 4650 Virginia Avenue, North Chaneslon, South Carolina 

w., J D.~ ! ~asi~g I Depth 1 Depth I Product I Corrected GrOlln:! 
fd~ntific~tion , f:""'iC~d : _~, l'~aJf_~}~'~'i~~~-~:a?r. --FL:' "CoS ' \"'i~crl~!i;or -r~_~" =-=~----o- --==-=-'=---~ 

MW-17 21-Dec·96 -
4" dia 22·Jan-9? 631 1024 - 26-Dec-97 '" 1207 

14-May-98 439 1216 - 14-Jan-99 5.75 10.80 
24-Aug-99 6.34 10.21 
23-Nov-99 588 10.67 - 2-Mar-OO 5.66 10.89 
18-May-OO 6.68 9.87 
6-Aug.OO 5" 11.09 
1 :>'-Nov-OO 6.15 to.4D -
1-Feb-Ot 6.76 9.79 - 1'-May-Ot 6.45 1010 
J.Aug-Ol 4,53 1202 
2-Nov-Ol 681 97' - 4-Feb·02 719 936 
24-Apl-02 723 9.32 
31-Jul-02 6.67 6.92 0,25 10.78 

MW-t8 21-Dec-96 17.50 740 1010 
4' dla 22·jan-9? 754 9.96 - 26-Dec-97 360 5.94 23' 13 43 

14-May.S8 523 524 0,01 1227 
14-Jan-99 676 6.78 0,02 10.74 - 24-Aug·99 728 10.42 114 9.59 
23-Nol/-99 684 700 016 10.63 - 2·Mar-OO 662 6.65 003 10.87 
18-May-OO 765 776 0.11 9.83 
6-Aug-OO 602 9.38 3.36 10.81 - 13-Nov-OO 7.38 739 0.01 10.12 
1-Feb·Ol 7.75 7.82 0.07 9.74 

11·May·Ol Well Damaged - - - -
3-Auo 01 Well Damaoed - MW·19 21-Oec·gs 1744 642 11.0"2 

4' dia 22·Ja11-97 6,47 10.97 
26-Dec·97 398 413 0.15 1343 -
14-May-98 390 4,11 0.21 13.50 - 14-Jan·99 570 1174 
24-Aug·99 641 11,03 
23-Nov·99 589 1155 
2·Mar·00 5,56 11M 

18--May·OO 6.65 1079 - 5-Aug.OO 5.25 1219 
13-Nov·00 6.46 1098 
l·Feb·Ol 6.81 1063 - 11·May·Ol 6.40 1104 
3-Aug·Ol 4.59 12.85 - 2--Nov-Ol 6,65 10.79 
4-Feb-02 736 10.08 
24-Apr·02 683 1061 - 31·Jul·02 67' 10.70 

MW·20 21·Dec·911 17 43 635 1108 
4' dla 22·Jan-97 6.32 1111 

25-Dec-97 410 435 0,25 13.28 - 14-May-98 420 422 0.02 13,23 
14-Jan·g9 5.70 11 73 
24-Aug·99 6.25 1118 -
23-Nov·99 5.60 1183 - 2--Mar·00 5.28 1215 
18--May.00 604 605 0.01 11.39 
6-Aug·OQ 470 12.73 - 13-Nov-OO 6,02 11.41 
l·Feb·Ol 635 11.08 - 11--May-Ol 582 11 61 
:}.Aug·Ol 3.94 13.49 
2·Nov·01 6.06 11.37 - 4-Feb·02 6.83 1060 

0"' H ", £"'-"P' \J£ - 31·Jul·02 6.23 11.20 
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TABLE 1 
Groundwater Monitoring Summary 

Amerada Hess - Charleston South Terminal 
4650 Virginia Avenue, North Char1eston, South Car~ina 

"", Casing 

""'" "opt, ,...,~ 

MeasQred ElO'Yation 10 Product toWal., ThlckneSli 

21-Dec-96 1674 5.83 
22-Jan-97 575 
26-Dec-97 3.68 
14-May-98 373 
14-Jan-99 516 
24-Aug-99 57. 
2l-No\l-99 5.28 
2-Mar-OO 5.07 

18-May-OO 6.13 
6-Aug-OO 4.92 
n-No ..... OO 5.97 
I-feb-Ot 6.20 

l1-May-Ol 588 
3-Aug-Ol 398 
2-Nov-Ot 6,29 
4-Feb-02 658 
24-Apr-02 6.18 
31-Jul-02 6.19 
21-0ec-96 1724 5.65 
22-Jan-97 559 
26-Dec-97 3.84 
14-Jan-99 505 
24-Aug-99 'i68 
23-Nov-99 5.28 
2-Mar-OO 5.11 

18-May-OO 606 
6-Aug-OO 5.69 
J3.·Nov--OO 5,99 
l-Feb--Ol 611 

ll-May-Ol 591 
J.Aug-01 .81 
2-Nov--01 648 
4-Feb-02 627 
24-Apl-02 595 
31-Ju1-02 6,12 
26--Dec-97 157J 362 
14-May-98 '26 
14-Jan-99 600 
24-Aug-99 710 
2J.Nov-99 6,31 
1-Mal-00 572 

18--May-00 713 
6--Aug-OO 511 
1:)..Nov-OO 698 
l-Feb-01 712 

l1-May-01 6.69 
3-Aug-Ol 4.76 
2-Nov-Ol 7.31 
4-Feb--02 796 
24-Apl-02 736 
31-Jul-02 Covered with SOIl ile --

26--Dec-97 1482 180 
14-May-98 4 ~1 

14-Jan-99 598 6.03 005 
24-Aug-99 6.85 '48 161 

2J..No\l-99 6,82 685 003 
2-Mal-00 584 610 026 

18-May-OO 681 966 285 
6--Aug-OO .41 7,93 3,52 

13-No\l-OO 711 752 0.41 
l-Feb-01 6.74 9.80 306 

11-May-01 630 9go 360 
J.Aug-Ol 423 8,61 4,38 
2-Nov-Ol 6.81 1157 .76 
4-Feb-02 7,18 12,22 5.04 
24-Apl-02 715 1216 5.01 
31-Ju!-02 728 9.02 174 
26--Dec-97 14.10 3.15 
14-May-98 44. 
14-Jan-99 5,85 
24-AlIg-99 672 

- ' 'd L 

1-Mal-OO 5.~8 

18--May-OO 709 
B-Aug-OO 4,23 
13-Nov-OO 699 
1-Feb-Ol 68. 

l1-May-Ol 675 
J..Aug'-01 Well Abandoned 

Correeted Ground 
Water E1enlion 

10.91 
10.99 
13.06 
13 01 
11,58 
11.00 
11.46 
11.67 
10.61 
11.82 
10.77 
10.54 
1086 
12.76 
10.45 
10.16 
10.56 
10.55 
1159 
11.65 
13.40 
12.19 
11.56 
11.96 
12.13 
11.18 
11.55 
1125 
1113 
11.33 
12.43 
10.76 
10.97 
11.29 
11.12 
12,11 
11,47 
9.73 
8.63 
9.42 
10.01 
860 
10,62 
875 
861 
90. 

10.97 
8.42 
7.77 
837 
~ 

11.02 
10.29 
8.83 
7.65 
799 
8.93 
744 
9.71 
763 
7.7 
7.80 
9.71 
706 
6,63 
667 
7.19 
10.95 
9.66 
825 
718 
7:-

8'si' 
7.01 
987 
7.11 
726 
7.35 
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- TABLE 1 
Groundwater Monitoring Summary - Amerada Hess - Charleston South Terminal 

4650 Virginia Avenue, North Charleston, Soulh Carolina -
WoJ' ",Ie Casing ...." Oepth Product Corrected Ground -

Jdentific3tion Mei;$urGd E1rntion to -Prodllct toW~ter Thid<ntlSl Water Elevation - MW-26 26-Dec-97 1194 NM NM NM 

4' dia 14May-98 2.55 9,39 

14-Jan-99 3.73 8.21 
24-Aug-99 443 '48 0.05 7.50 
23-Nov-99 3.95 563 1.68 7.65 - 2·~.4ar·OO 345 4.33 0.88 8.31 

18-May-OO '42 610 168 718 
S-Aug-OO 2A5 519 274 89' 
13-Nov-OO 476 481 005 717 
l-feb-01 On Pump - - - -- l1-May-Ol On Pump _. - - -
3-Aug-Ol On PL.lffip - - - -
2-No\l-Ol On PLl/T1P - - - -

4-Feb-Q2 On POOl!! - - - -
24-Apr-02 On Pump - - - -

31-Jul-02 OnPtmo. 
MW-27 14-May-98 NS 200 NS -

14-Jall-99 NS 3.77 NS 

= 24-Alig-SS NS 4.78 NS 
23-Nov-99 NS 4.18 NS 
2-Mar-00 NS 4.05 NS 

18-May-OO NS 5.15 NS - S-Aug-OO NS 172 NS 

13-Nov-OO NS 487 NS 

'-feb-01 NS 5.30 NS 

l1-May-Ol NS 492 NS - 3-Aug-Ol NS 3.18 NS 

2·Nnv-Ot NS 5.16 NS 

4-Feb-02 NS 594 NS 

24-Apr-02 NS 551 NS 

31-Jul-02 NS 5.31 NS - MW-28 14-May-98 NS 4.25 NS 
i4-jall-99 NS 5.94 NS 

23-Nov-99 NS 6.20 NS - 24-Aug-99 NS 7.02 NS 

l-Mar-OO NS 5.62 NS 

18--May-OO NS 685 NS 

6-Aug-OO NS 542 NS - 13-Nov-OO NS 671 NS - 1-Feb-Ol NS 6,95 NS 

11-May-Ol NS 645 NS 

3-Aug-01 NS 4,61 NS 

2-Nov-Ol NS 702 NS .. 
4-Feb-02 NS 775 NS 

24-Apr-02 Well Not Found 7.75 NS 

31-Jul-02 NS 7.32 NS -
MW·19 14-May-98 NS 4.16 NS - 14-Ja1l-99 NS 6.05 NS 

24-Aug-99 NS 7,64 NS 

1-Mar-OO NS 571 NS 
18--May-00 NS 722 NS 
6-Aug-OO NS 505 NS - 13-Nov-OO NS 7.16 NS 

l-Feb-Ol NS 7.21 NS 

11-May-Ol Well covered - -
3-Au':--Ol W..tl Abando~ed - MW-30 14-May-98 1410 3.15 1095 
14-Jan-99 577 8.33 
24-Aug-99 742 668 - l-Mar-OO 5.43 8.67 
18--May-OO 7,18 6.92 
6-Aug-OO 5.72 838 
13-Nov-OO 7.12 6,98 - l-Feb-Ol 700 7.10 

l1-May-Ol Well covered - -
3-Aua-Ol Well Abendoned 

MW-31 15-Sep-00 11 05 1.43 9.62 

- 4' dia 13-Nov-OO 

I 
3.45 7,60 

l-Feb-Ol 352 753 
11-May-Ol 341 764 
3--Aug-Ol 1 41 96' - , - "j 

-
) --
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- TABLE 1 
Groundwater Monitoring Summary - Amerada Hess, Char1eston South Terminal - 4650 Virginia Avenue, North Char1eston, South Carolina 

w., Do. C~sing "'pth Depth 
I 

Product Correcled Ground 

!d'_-Di:fic~tion Measured E!e"olion te Product toW.ter Thi(~ness W~ler Elevatiun - .. 

MW-32 15.Sep-OO lf94 275 919 
4' dia 13-Nov-OO 460 7.34 

1-Feb-Ol 460 7.34 
l1-May-Ol 443 751 - J-Aug·Ol 4,43 7.51 
2-Nov-Ol 5.14 6.80 
4-Feb-02 5.32 6.62 - 24-Apr-02 4.96 6.98 
31-Jul-02 4.82 7.12 

MW-33 1S-Sep-OO 1370 5J8 8.32 
4" dia 13-Nov-.OO 7.46 6.24 -

l-feb-01 7.33 6,37 
11·May-Ol Well covered - -
3-Aun'·Ol Well Abandoned 

MW-34 lS-Sep-OO 14.63 524 9.39 - 4" dia lJ-Nov-OO 748 7.1'5 
1-feb-01 740 723 

l1-Mav-Ol 7.01 762 
J-Au{!~Ol Well Abandoned 

PZ·' 21-Dec-96 1623 6.35 7.55 1.2 964 - 'Z'dia 22·Jan-97 6,15 8.29 2.14 9.65 
2&-Dec-97 4.87 4.96 0.09 1134 

14-May--98 436 460 0.24 11.82 
14-Jan-99 5.85 6.73 088 10.20 
23--Nov-99 5.70 779 2.09 10.11 - 2-Mar-00 5.47 665 118 1052 
18-May-OQ 656 1065 409 885 
6--Aug-OO OnPlIIl1p - 13--Nov--OO 5.83 5.95 012 1038 
l-Feb-Ol 6.06 672 066 1004 

ll-May-Ol 540 1.05 1.65 10.50 
3-Aug_01 4.02 4.42 040 12.13 - 2-Nov--Ol 5.75 7.28 1.53 10.17 
4-Feb-02 581 11.21 5.40 9,34 
24-Apr-02 5.96 11 12 5.16 9.24 - 31-Juj-02 5.54 898 344 10.00 - PZ-2 21-Dec-96 16.62 6.80 725 045 9.73 

2" dla 22-Jan-97 660 794 1.34 9.75 
2S--Dec-97 4.91 509 018 1167 - 14-May-98 4.65 5.04 0.39 11.89 
14-Jan-99 6.1:], 680 067 10.36 - 23--Nov--99 603 1.91 188 102'1 
2-Mar-OQ 5.85 7.20 1.35 1050 

18--May-OO On Po.mp - 6--Aug-OO 5.58 740 1.82 10.68 
13--Nov-OO 688 7.60 0.72 9.60 
1-Feb-Ol 6.97 8.92 1.95 926 

ll-May-Ol 6.33 8.86 2.53 978 - 3--Aug-Ol 5.10 535 0.25 11.47 - 2-Nov--Ol 6.88 9.35 247 9.25 
4-Feb-02 7.00 12.20 5.20 858 
24-Apr-02 703 12.16 5.13 8.56 
31-Jlii-02 650 11.57 507 911 - NBCA 038--003 14-Jan-99 NS 3.32 NS 

2" dla 18--May-OO Not Found - - - -
6--Aug-OO Nol Found - - - --
13-Nov--OO Nol Found - - - -- l-Feb-Ol Not Found - - - -
l1-May-Ol Not Found - - - -
3--Aug·Ol Well Uncovered 246 NS - 2-Nov-Ol NS - 373 NS 
4-Feb-02 Not Found - - - -- 24-Apr-02 NS 3.84 NS 
31-Ju102 NS 3.42 NS 

--
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,-- TABLE 1 
Groundwater Monitoring Summary 

Amerada Hess - Charteston South Terminal - 4650 Virginia Avenue, North Charleston, South Car~ina 

w., Oate Casing 
I Depth ! Oepth Product Correcled Ground 

fd~fitific~!ion Measured E'!'"v~iion Ie Product, L_ !,_,V{;;t,r TI-',.~ne~s W.lcr E!ev.""· -- --.-- NBCA·039·QOl 1-Mar-DO NS 472 NS 
2' dia l8-May-OO NS 5.89 NS 

6-Aug-OO NS 4,54 NS 
1J.-Nov·QO NS 5.68 NS - l-Feb-Ol NS 5.30 NS 
l1-May-Ol NS 5.61 NS 
3-Aug-Ol NS 152 NS - 2-Nov-01 NS 5.63 NS 
4-F eb-02 NS 5.86 NS 
24-Apf-02 NS 5.52 NS 
31-Jul-02 NS 5.12 NS -

N BCA-039-002 14-Jan-99 1435 646 7.39 

2" dia 24-AlJg-99 6.95 740 
21-Nov-99 660 7.75 
l·Mar·OO 63' 8.01 - 18-May-OO 734 701 
6-Aug-OO 6.02 8.33 
13-Nov-OO 722 7.13 - l-Feb-Ol 718 717 
l1-May.Ol 709 726 - 3-Aug·Ol 495 940 
2·Nov-Ol 7.22 713 
4-Feb-02 7.50 6,SS 
24-Apr-02 712 723 
31-Jul-02 67' 761 

NBCA·039-003 14-Jan-99 864 2.67 577 
2" dla 24-Aug-99 309 555 -

23-Nov-99 2.95 5.69 - l-Mar-OO 2.74 5.90 
18--May-00 344 520 
6-Aug·OO 2.43 6.21 
13-Nov-00 3J6 5.28 - l-Feb-Ol 3JO 5.34 
11·May-01 J2J 541 
3-Aug-Ol 214 6.50 -
2·Nov-Oi 339 525 - 4-Feb-02 3.63 501 
24-Apr-02 325 5.39 
31·Jul-02 2.99 5.65 - NBCA-039-004 18--Ma ·00 NS 7.10 NS 

NBCA·039-00s 14-Jan·99 1267 6.32 6.35 - 2" dla 24-Aug-99 6.66 6.01 
23---Nov-99 644 6.23 
l-Mar-DO 620 6.47 

18--May-00 6.10 6.57 
6--Aug-00 563 704 
13-Nov-00 707 560 
l-Feb·Oj 693 57' -

ll-May-Ol 689 5.78 - 3--Aug-Ol 539 7.28 
2-Nov-Ol 7.15 5.52 
4-Feb-02 7.35 5.32 - 24-.A.pr-02 6.96 571 
31-Jul-02 668 599 

NBCA·039-010 14-Jan-99 1374 810 5.64 - 2" dla 24-Aug-99 9.05 4.69 
l--Mar-OO 812 562 - 18--May-00 938 '36 
6--Aug-OQ 717 657 

13---Nov-QO 9.29 445 
l-Feb-01 9.00 4.74 

ii-May-01 911 4.63 - 3-Aug-Ol 738 6,36 
2-Nov-01 953 4.21 
4-Feb-02 957 4.17 - 24-Apr-02 9.17 4.57 
31-Jui-02 9.10 464 

NBCA-039-011 i4-Jan-99 15.20 601 6.03 002 919 
2' dia 24-Aug-99 677 6.82 005 8.42 - 23-Nov-99 675 6.80 005 844 

2-Mar-00 585 6.00 0.15 932 
18-May-DD 702 7.29 027 813 
6--Aug-OO 5.21 5.86 0.65 9.86 - 13--Nov-OO 6.81 7.60 0.79 823 
1-Feb-Ol 6.88 777 0.89 8.14 

ii-May-Ol 6.72 74' 0.76 833 
3-Aug-Ol 4.55 559 1 0' 1044 
2-Nov-Ol 7.20 826 106 7.79 - 4-Feb-02 7.58 835 077 747 
24-Apr-02 738 841 103 761 
31-Jul-02 6.75 9.17 2.42 797 
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TABLE 1 
Groundwater Monitoring Summary 

Amerada Hess - Char1eston South Terminal 
4650 Virginia Avenue, North Charleston, South Carolina 

W.' Date 
lc'nr~i~cJ!;o~ Me~sured 

-
NBCA:iijg·01 i 14-Jan-99 

2' dia 24-Aug-99 
23-Nov-99 
l-Mar-OO 

18--May-OO 
6-Aug-OO 

13-Nov-OO 
l.feb-Ol 

l1-May-Ol 
3-Aug-Ol 
2-Nov-Ol 
4-Feb-02 
24-Apr-02 
3lJul-02 

NBCA-03S-014 14-Jan-99 
'l'dla 24-Aug-99 

23-Nov-99 
l-Mar-OO 

18-May-OO 
6-Aug-OO 
13-Nev-OO 
l-feb-Ol 

I1-May-Ol 
3-Aug-Ol 
2·Nov-Ol 
4-Feb-02 
24-Apr-02 
31-Jul-02 

NBCA·039-0HO l-Mar-OO 

NOTES 
AH mea .... remen15 in uni15 of feet 
NS" Not SuNOlyed 

C,:,::t~!~ ! _ tu ~~~~C_I I 

Depth Product 1 Correded Ground , \cl{,,'te( T:'_i'o~-= __ ~-::~c~\~'_'_~ __ ~~_ -854" - ==---_____ c 
2.80 
297 557 
2.83 5.71 
2.62 5.92 
3.42 5. ~2 
216 6.38 
336 5.18 
3.26 5.28 
3.21 533 
1.91 663 
341 5,13 
365 439 
322 532 
2.95 5.59 

NS 624 NS 
NS 682 NS 
NS 6.43 NS 
NS 594 NS 
NS 7.10 NS 
NS 512 NS 
NS 7.04 NS 
NS 692 NS 
NS 6.82 NS 
NS 492 NS 
NS 746 NS 
NS 766 NS 
NS 726 NS 
NS 702 NS 
NS 511 NS 
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-- Sample Date 

Benzene Identification Swnpled 
MW-l 26-0ec-97 <1.0 - MW-2 26-0ec-97 <10 
MW-3 26-0ec-97 <10 
MW-4 26-0ec-97 <1.0 - MW-5 23-0ec-96 90.80 
"W~ 23-Dec 96 598,00 

14-Joo-99 574.00 
MW-7 23-0ec-9fJ 12.40 

14-Jan..99 116.00 
2-Mar·OO 109.00 

MW-8 23-0ec-96 <5,0 
26--Dec·97 <1.0 

MW-9 23-0ec-96 490.00 
MW-l0 23-0ec·96 26.40 - 26-0ec·97 11_60 

14-May-98 15.10 
14-Jan--99 <10 - 26-Aug-99 10.30 
2-Mar-00 <1.0 - MW-12 23-0ec-96 <5,0 

26-0ec-97 <1.0 
14-May-98 <1.0 - 14-Jan-99 <1,0 
26-Aug-99 <1.0 - 2-Mar-OO <1.0 
S-Aug--OO 1 'IS 
1-Feb-Ol <1,0 - 5--J.n-Ol <1,0 
1-Feb-02 <5.0 - 1-Aug-02 2.80 

MW-13 23-0ec·96 32.10 
26--Dec-97 336.00 - 14-May-98 8S6.00 
14-Jan-99 383.00 - 26-Aug-99 154.00 
2·Mar·00 491.00 
6-Aug-OO 29.80 - l-Feb-Ol 87.50 
5--JIxl-Ol 299.00 
2·FI!b-02 1Um - 1-Aug-02 179.00 

MW-14 2J-Ol!c·96 486.00 
14-Jan-99 6S3.00 
27·Aug-99 855_00 

MW·15 23-0ec-96 220_00 - 2i1-0,:,r-Q7 206J)O 
14-May·98 128.00 - 14-Jan-99 153.00 
26-Aug-99 222.00 
2--Mar-00 271.00 - 6-Aug--OO 109.00 
1-Feb-Ol 184.00 
5-Jt.n.Ol <1000.0 - l-Feb-02 285.00 
1-Auq-02 363.00 - MW·16 2J-Oec-96 774.00 

26--Dec-97 1010.00 
14-May-98 798.00 
14-Jan.99 1240.00 
27-Aug-99 1270.00 -

-
-
- S'\char1es(\\ables2,xls 

-

TABLE 2 

Hess Groundwater Ana!ytica! Resu!ts Summary 
(Methods 602, 610, 5030, 3510, 8260, 8270) 

Amerada Hess - ChcHies(Drl South Terminal 
4650 Virginia Avenue, North Charleston, South Carolina 

Toluene 
Ethyl-

Tolal Xylenes 
benzene 

<1.0 <1.0 <1.0 
<1.0 <10 <1,0 

<1.0 <1.0 <1.0 
<1,0 <1,0 <10 - ,._.-
<5.0 500 17.00 
5.09 12100 40900 

123.00 27500 68400 
<5.0 --~- <5.0 
<1.0 1.07 2957 , 
<100 <100 123.00 
<50 

--~ --'.~-<SO--- .- - ~~-<'5-6"~-" 
_. 

<1.0 <1.0 '" 1030.00 900.00 292000 
!-~ 

9.96 26600 171000-~ 
<50 13100 46600 
<1.0 11400 47400 
<1,0 5780 49,20 
1.23 4970 12988 
926 <10 79.40 --
<5.0 <50 --~'O-

<1.0 <1,0 1010 
<1,0 <10 <10 

<to <10 3.17 
<10 <10 1600 
<1.0 <10 316 
<1.0 102 511 
<1.0 1,63 2610 
<1.0 <10 <10 
<5.0 <50 <10.0 
1.60 2.20 13.00 - f~ 
<50 16.50 142.00 
<50 413 00 1170.00 

5520 1160.00 49600.00 
18,10 412,00 747,00 
20.30 147,00 734.70 
23.00 336,00 127950 
107 1260 21,07 
3.38 4460 175,68 
<100 76.20 553.00 
<5,0 <50 <100 
29.70 14900 3221.80 

61000 40800 1300.00 
1470.00 43700 771300 
1690.00 56100 969900 
11200.00 368.00 31700.00 
moo.oo 565.00 34100.00 ! 
4800.00 337.00 26400.00 
7550.00 273.00 31022.00 

11100.00 625,00 42797.0<1 
12000.00 37400 60400.00 
233.00 277 00 7686.00 
3320.00 987.00 38752.00 
1090.00 1-111 10018.00 
3770.00 757.00 39159.00 
4890.00 1120.00 24437.00 
49900 1190.00 11600.1)0 
392,00 1610.00 14500.00 
529,00 1600.00 1990.00 
737.00 1980.00 21299.00 
542.00 1110.00 20884.00 

To", MTBE Naph· Tolal 
BTEX thalene PAH 

ND <5.0 <5.0 <1.0 
ND <50 <50 <1.0 
ND <5.0 <5.0 <1.0 
ND <5.0 <5.0 <1.0 

113.00 <40.0 51.30 <1,0 

1130 00 <40_0 581.00 <1.0 

1656.00 <10 157.00 189.40 

1240 <40,0 <5.0 <1.0 

152.64 685 9.70 <5.0 
23200 .. ~ <100 618,00 996.70 
No 

-
<40 0 <50 <10 

140 ! 47.40 <50 <1.0 
5340,00 <40,0 480.00 <1.0 . 
201000 <40 0 35.40 <to 
60860 2680 23.70 <10 

60310 <10 <10 <5,0 
10700 22.80 210 <50 

191 11 3710 18' <50 

88.66 <10 9,22 <5,0 
--- NO---"-

76.30 <50 <10 

1010 52.60 <50 <10 

ND 1050 <10 <50 

3.17 67.40 <10 <50 

1600 58.10 <10 <5.0 
316 43.30 <50 <50 

732 57.20 <1 0 <5,0 
2773 SO.20 <10 <1,0 

ND 2500 <10 <1,0 
<10.0 3260 <50 <10,0 
7960 3.10 50.00 <10 

-1906'0-' <40 <50 <10 

191900 <50 <50 <1,0 
51700 00 <1.00 42.50 132.00 
156010 <1.0 118.00 98.60 
105600 5.27 48.80 33.60 
212950 1.34 122.00 87.40 
6454 <10 <10 <50 

311,16 3,59 <10 <10 

928,20 <10.0 43.90 121.20 
14,60 <50 1B.30 <10.0 

3579,50 200 12.00 <10 

2800,00 <40 0 <200 <1.0 
1028300 <100 322.00 385.61 
12805.00 <100 375.00 3609.00 
43500.00 <40,0 <200 <1.0 
45000 00 <50 <50 <10 
31700.00 <100 92.00 68.80 
3899800 <1.00 94.00 45.15 
55344,00 <1.0 85.00 63.80 
7304500 <1.0 150.00 60.00 
830500 <10 219.00 189.30 
43243.00 <10 113.00 132.90 
1121900 <1000 1-102 115.30 
43971.00 <5,0 122.00 66.00 
3081000 <1.0 76.00 <10 

14100,00 <40 0 737.00 <10 

17500.00 <50 <50 I <1,0 
492000 <1.0 219.00 

I 
314.00 

2525600 <1.00 404.00 286.03 
2440600 <1.00 331.00 I 504.13 
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-
-- Sample Dale 

B&n%ene 
Identification Sampled 

MW-17 23-0ec-96 <10 

26-Dec-97 <20 

14-May-98 180.00 
14-Jan.-99 124.00 - 26-Aug--99 361.00 
2-Mar-OO 213.00 

G-Aug-OO 186.0<1 
I-Feb-Ot 303.00 
5-J..n..Ol 1-222 - 1·Feb-02 253.00 

MW-18 23-Dec-% 293.00 
MW-19 23-Dec·96 <1.0 -- I 

14-Jan.99 131.00 
26-Aug-99 <1.0 
2·Mar·OO 114.00 
6-Aug-OO 23"9.00 
l·Feb-Ol 1_81.3 - 5-JI.O.Ol 1-44.0 
1-Feb-02 70.10 ... l-Aug-02 61.30 

MW-20 23-Dec·96 < {O----
14-Jan-99 <10 - 25-Aug-99 <10 

2-Mar-OO <10 ... 8-Aug-OO <10 

Hab-OJ <10 

'''''''' <10.0 - 1·Feb-02 <50 
1·Aug-02 <10 .. MW-21 23-Dec-96 325.00 

26-Dec-97 638.00 
14-May-98 1124.00 - 14-Jan-99 900_00 
27-Aug-99 260.00 
2-Mar-OO 449_00 - 6-Aug-OO 211.00 
I·Feb-Dl 256.00 - 5-JlJI)-OI 233.00 
Heb-02 144.00 
1-~O2 147.00 - MW-22 23-0ec·96 <50 

26-Dec·97 <1.0 - 14-May·98 <10 
14-Jan-99 <1.0 
25-Aug-99 <1.0 .. ?-Mar-OO <1n 

6-Aug-OO <10 
l-Feb-Ol <1.0 - 5-JI.O.Ol <10 

1·Feb-D2 <50 - 1-Aug-02 <1.0 
MW-23 27-Aug.97 1.7 

26-Dec·97 <1.0 - 14-May-98 <1 0 
14-Jarr99 <1 0 - 25-Aug-99 12.00 
l-Mar-OO <1.0 
7·Aug-00 11.20 - l·Feb-Ol 30.40 
4-Jun.Ol 24.40 - 4-Feb-02 25.40 

MW-24 27-Aug-97 73.00 
26-Dec-97 21.10 - 14-Mav-98 12.00 

---
- S.\charlesl\lables2 xis 

-

TABLE 2 

Hess Groundwater Analytical Results Summary 
(Methods 602, 610, 5030, 3510, 8260, 8270) 

4650 Virginia Avenue, Nonh Charleston, South Carolina 

Toluene 
Ethyl· Tolal Xylenes 

benzene 

<1.0 4400.00 IS(){){).OO 

3560 945.00 4760.00 
603.00 3090.00 139000.00 
51.70 4710.00 25000.00 
97.70 5200.00 17560.00 
5470 2700.00 8970,00 

'" 29400 509,10 
1·160 2130.00 306880 
<1000 3310.00 78150.00 
<5.0 45300 63.10 

1191).1)0 2570 88800.00 -
<10 <1.0 30000.00 

866.00 252.00 32572.00 
506.00 236.00 39354.00 
82600 224.00 36936.00 

'" 80 220.00 42660 
702 00 26000 203197.00 
600 00 1-54.6 18372.20 
604.00 16600 37865.00 
24100 99.00 168.00 
-<10 <1.0 208000 
118 4.'" 278160 
<10 3.34 178247 
180 4.08 6478 87 
<1.0 189 884.44 
1-786 1-3.64 378.71 
12.10 <10.0 <100 
740 <5.0 320.60 
150 378.00 446.10 --

90.00 965.1)(1 3210.00 
<50 1090.00 345000 

10900 1280.00 4990.00 
110.00 1130.00 2726.60 
69.50 910.00 1927.50 
82.70 1760.00 3839.00 

3480.00 167.00 9635.00 
1-286 1111).01) 209000 

<100.0 538.00 1240.00 
16.20 799.00 839.70 
12.20 BOO.OO 1672.40 
7.33 <5.0 89.40 
<1.0 2710 25.20 

I 

<1.0 1890 23.40 
<10 <1.0 <1.0 
<10 <10 1.25 
<10 <10 <10 
<10 <1.0 <1.0 
1.03 <1.0 1230 
<1.0 <1.0 <1.0 
<50 11.0 2910 
<10 1.7 30.70 
29.00 5.2 46000 
<10 <1.0 4.53 
<10 <10 493 
<1.0 <1.0 <1.0 
306 25.80 1985.00 
<1.0 1.50 56.30 

I '" 18.80 32300 
17.20 49.50 5872.60 

: B.86 38.50 389030 

t 970 20.10 5930.00 
1200.00 150.00 880.00 
26000 7570 302.00 
80.00 53.70 270.00 

To .. 
OTHE 

Naph- To" 
BTEX thalene PAH 

19400.00 NS 110.00 305.00 
5740.60 <20 <20 <1.0 

143000.00 <10 268.00 326.00 
29885 70 40.00 127.00 130.83 
23218.70 1-33 212.00 198.30 
1199770 3.77 272.00 232.12 

995 28 3.34 130.00 153.50 

551780 <100,00 1·54.3 236.50 
11392.00 <1000 1-425 737.89 
76910 <50 146.00 28.1)1) 

90300 00 <40 0 <50 '-<1~0 

30000.00 NS 82.00 345.00 
33821 00 <100 128.00 119.62 
40096.00 <10 141.00 113.70 
38100.00 <100 <'00 140.54 
93240 <. 0 552.00 300.20 

204240 30 <1000 1·80.0 211.00 
19070.80 <1000 1·76.0 269.60 
38705 10 <5.0 149.00 78.00 
57530 <10 _j __ ·?~:OO 

. --~ 
208000 <40 0 <10 r <10 
2787.68 <10 160 1953 
1785.81 <1.0 1.66 12.10 
6484.75 <1 0 17.20 660.34 
886.33 <1 0 <10 91.90 
390.21 ~10 0 

I 
<10 0 <~ 

12.10 <100 <100 <1 

328.00 <50 <50 <10.0 

825.60 <10 <100 <10.0 --
4590.00 <500 <500 <1.0 
518000 <50 <50 <1.0 
7200 00 <10 478.00 177.00 
486660 <1.D0 156.00 69.60 
316700 <100 255.00 116.20 
613070 <100 116.00 133.16 
13493.00 <100 288.00 131.20 
3484 60 <1000 208.00 3711.10 
201100 <1000 121.00 350.60 
1798.90 <50 332.00 <10 

263160 <10 186.00 <10 

9673 <40 0 <50 <10 

5230 <50 <50 <1.0 
4230 <10 44.00 177.00 
<1.0 <10 <10 <1.0 

125 277 2.03 <5.0 
dO <10 i <10 <5.0 
<10 <10 <10 i 2070 
1333 1.63 <1.0 <10 

ND <10 <10 <10 

4010 <50 16.80 <5.0 
3240 170 <10 <100 
489.00 <100 48 98 
453 <50 <50 <10 

493 <10 <10 <50 

<10 <10 <1 0 <5.0 

202676 <1 0 16.50 <5.0 

57.80 <10 14.90 <5.0 

35985 <10 2B.BO 1140 
5969.70 <10 

I 
29.60 16.60 

3962.06 <10 19.10 1330 
5985.80 <5.0 19.80 <100 

230000 <1.0 110.00 394.00 
65880 <50 <50 <1.0 

41570 <10 94.00 556.00 
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--
-
-
-- Sample Dale 

Benzene 
idenlffication Sampled 

MW-25 27.Aug..97 12.00 
26-Dec-97 <1.0 
14-May-98 <1.0 
14-Jan-99 <1.0 - 25-Aug-99 <10 
\-Mar-Q{J <10 

7-Aug-OO <1 Q 

I-feb-Ot 
I 

<10 
4-Ju;.OI <1.0 - I-feb-OZ' <50 

2-Aug-DZ' 25.80 
~-MW-26 27-Aug-97 81.00 

i4--May--98 i8:1.00 
14-Jan-99 111.00 - MW-27 14-May-ge <10 

14-Jan-99 <10 
25-Aug.99 <10 
2-Mar-00 <10 
8-Aug.OO <10 - 1-Feb-Ol <10 

5-Jm.Ol <10 
Heb-02 <50 --
l-Aug-02 , <10 

1<M'y·;'l MW-28 15.30 
14-Jart99 181,00 
26-Aug--99 2S~ 00 
l-Mar-OO I 143.00 - 7-Aug.00 

, 
99.60 

l-Feb-Ol 166.00 
4-Jun--Ol 350.00 - 4-Feb-02 196.00 

- --- MW·29 
1-Aug-02 3(1.6(1 
14-May-98 --·~--,-O 

14-Jan-99 <10 
25-Aug-99 I dO - l-Mar-OO dO 
6-Aug-00 dO 
1-Feb--Ol <LO - ... <>01 <1 0 

l-feb-OZ' <50 - 2·Aug-OT <1 0 
--MW-30 -

14-May·98 '~1.O 

14-Jart99 <1 0 - 25-Aug--99 <1 0 
1-M;:w--OO <1 0 - 6-Aug--OO , <1 0 
l·Fet;.Ol <1 0 

4-Jun--Ol <1 0 - l·Fet;.OT <50 
2·Aug--02" <1.0 - -'MW·31 15-Sep--OO <10 
l-Fet;.Ol <1 0 
4-Jun-Ol <10 - 2-Feb-02 <50 

- r---'MW_32-
31-Jul-02 <1.0 
15-Sep--00 18.1 

l-Fet;.Ol 1,62 
5--JISl--Ol <1 0 - 2-Feb-02 11.0 -- C 
3i-Jui-02 "I 0 
15-Sep-00 <1 0 

l-Feb-Ol <1 0 

4-J..o-Ol <1.0 

1-Feb-02°1 <5.0 
2-Aug--02" ._ - <1.0 ---

S \char1es!"taoles2 xis 

-

-

TABL~ 2 

Hess Groundwater Analytical Results Summary 
(Methods 602, 610, S03a, 3510, 8260, 8270) 

i\rnUc,Ucl 1':;::;5 - Ci,dns"ton South 1 efll.II,al 

4650 Virginia Avenue, North Charleston, South Carolina 

Toluene 
Ethyl- Total Xylenes b..,.., 

\60_00 39.00 190.00 
<1.0 <1.0 <1.0 

<1.0 1.01 2.95 
<\,0 <1.0 <1.0 
148 1.25 2.68 
<1.0 ~1.0 2.86 
<10 ~1,O <\.0 
<10 6.92 148.00 
<10 <1.0 <1.0 
<50 <5.0 ~10_0 

<1.0 18.80 <10 .. 
2.0 49.00 92.00 
543 123,00 206.00 
<10 35.90 45,96 
<10 <1.0 1.78 
<1,0 <1.0 296 
<1,0 <1.0 279 
<1.0 <1.0 22,60 
<10 <10 4.01 
155 <10 2360 
<1.0 <10 <10 

<5,0 <5,0 3450 
<1,0 <1.0 <10 .".- ,~-

1.90 16.90 7390,00 
1770 53.30 12108.38 
14 70 48.'30 13112.20 

I 12.40 42.10 2210.00 
27.10 40 60 22139 
634 48.70 12400.00 
1600 34,90 8500,00 
<50 <5,0 797680 

3.10 2.60 20120 
<10 <1.0 <1.0 
<10 <1.0 266.00 
<10 <1,0 <10 

<10 <1.0 207 
<10 <1.0 <1.0 
<10 1140 15200 
<1.0 <1.0 <1.0 
<:5.0 <5,0 <10.0 
<1.0 <10 <1.0 - -,~-

<1.0 <1.0 1120 
<10 <1.0 113 00 
<1.0 <1.0 <1.0 
<1.0 <10 118 
17 10 <10 115.00 
<10 436 51.80 
<10 <1.0 <10 

<5.0 <5.0 <100 
<1.0 <1.0 <1.0 
<1.0 <10 <1.0 
<1.0 <1.0 <1.0 
<10 <1.0 <1.0 
<50 <5.0 <10,0 
<10 <1.0 <1,0 
<10 5.07 <1.0 
<1.0 1.21 4.56 

I 
<1.0 <1.0 <1.0 
<5,0 <5.0 <100 
<. i 0 <i.O <i 0 
<1.0 <1.0 <1,0 
<1.0 '" 26,00 
<10 <10 <1.0 
<50 <5,0 <10.0 

I <10 <1.0 <1.0 

T,"' OTBE 
Naph. T,"' 

BlEX thalene PA" 

401.00 <50 19 13.00 
NO <50 <50 <10 

3.96 <10 <1,0 <5.0 
<10 <1.0 <1,0 <5.0 
541 <1.0 273 <50 

2.86 <1.0 <10 <5.0 

.::1.0 <10 <10 <5.0 
154.92 <10 <10 <1.0 

NO <10 <\,0 <1.0 
NO <50 <50 <100 

4460 <10 5800 <\00 

222,00 15.00 21.00 130.00 
517.43 <1.0 144.00 182.00 
192,86 1340 12.30 1454 
1.78 <100 <10 <50 

2.96 <10 <10 <5.0 
2.79 <1.0 <10 <5.0 
2260 <1,0 779 <50 

4,01 <10 , <10 <50 , 

25,15 I <1 0 <10 <10 

NO <1 0 <10 <10 

3450 <50 <50 <10 

NO <10 <10 0 <10 

7420.00 <10 <10 <5.0 
12360,38 <10 380 <5.0 
13·l,27 40 <10 772 i <5,0 

240750 <1.0 17.50 <5,0 

39069 <1.0 <10 <5,0 

12621.04 <10 <10 <10 

8900.90 <1,0 <10 <10 

8172.80 <5,0 <50 <10 

23750 <1,0 <10 <10 

NO <10 --';1-0-- '-<iij-
266,00 <1,0 <10 <50 

<1.0 <10 <10 <50 

2.07 <10 <10 <5.0 

NO <1.0 <10 <5.0 

165.40 <10 <10 <10 

NO <1.0 <1.0 <10 

NO <50 <5,0 <10,0 
NO <1.0 <100 <100 

1320 <1.0 <10 <5.0 
11100 <1 0 <10 

I 

<50 

<1.0 <1.0 <10 <5.0 
118 <10 <10 <50 

132,10 <10 <10 <50 

5616 <10 <10 <50 

NO <10 <1.0 <10 

NO <5.0 <5,0 <10.0 
NO <1.0 <10.0 <10.0 
<1.0 043.00 <10 <10 

<10 58.70 <10 <10 

NO 65.50 <10 <10 

NO 56.30 <50 <100 

NO <1.0 <10.0 <10.0 
23.17 31.6 <1.0 <1.0 

7.39 36,50 <1.0 <1.0 

NO <10 <10 <10 

11,00 39.80 <50 <100 

ND <to <100 <;00 

<1.0 <1.0 <1.0 <1.0 

27.43 <1.0 <1.0 <1.0 

NO <10 <1.0 <10 

NO <50 <5,0 <10,0 
NO <1.0 <100 <10.0 
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-
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-

SlImple Dale-
Benzene 

Identification Sampled 

MW-34 15-Sep-OO <1.0 
l·feb-Ol <1.0 
4-J.n..Ol <1_0 
I-feb-Or <5.0 
2-Aug-02" ,10 

DIIl.5I11J\pI.d 1,1-Dic!orottl!...,. 

TABLE Z 

Hess Groundwater Analytical Results Summary 
(Methods 602, 610, 5030, 3510, 6260,8270) 

4650 Virginia Avenue, North Charleston, South Carolina 

Toluene 
Ethyl-

Tolal Xy1enes 
benzane 

<1.0 '10 <1_0 

'10 1060 119.00 
<1.0 <1.0 <1,0 
<5.0 <5_0 <100 

'10 " 0 '10 

1,I·Oiclorotihan. 1,2·0i<:loroethan. Trichloro,lh;en' 

T". 
BTEX 

'10 
12960 

NO 
ND 
NO 

T etruhIot01tt!~. 

1--_~M~W~-~7_-j---=2~-M~~~-~OO-j ___ '~1~IJO~O,-----_+ __ '~10~O~O __ +-____ '~'O~O~O __ + ___ "~OO~_~O __ + ___ '10 ccOcO __ ~ 
MW-l0 2·1.1 ... -00 <1.0 <10 I <10 <10 <10 

MW-25 2-Mar-OO <1 0 

l-feb-01 <1.0 

NOTES: 

All concaotratiOllS in ppb (ugl1) 
Totol BTEX - sum or benzene, toluene, ethyl benlene. and lotal ><')'1 .. n .... 
Mfa!: _ rMthyf-t .. rt-bu1j( .. th...-
Total PAH - ..... m ol .. U PAH compounds "",cept Naphthi>I"" .. 
NO - not d .. tect .. d 

<1,0 

'10 

" 0 

" 0 

" 0 

'10 

<1.0 

<1_0 

Conceontions in bold .. r .. ~bove SC Risk B ...... d SC ......... ng L .. vels (B...-.zeM 5 uyil Toluen .. 1000 ug~ Ethylb .. n:z...-. .. 700 ug~, Xylenes 10.000 ug/l, MTBE 40 ug/l, 

NaphthaleM 10 lJ!III, and PAH 25 ugl) 
SalTl'les an~ly:z .. d from March 2000 10 pr ...... nt h"" .. been "MI'yz .. d by EPA Methods t260 and ll270 
- Th ..... sampI ... w...-.. coIec\ed 1r<YTIlemporary wells ""taled adp.ocont \0 pr ..... ously abandoned wells 01 same d"'!gn~bon 
S .... Tabl .. 4 lor oth .. r COIfllounds detected dlSing the JuIy-AilglJSl2002 S8rJl)kng ev...-.I 

S:\chal1esl\lables2 xis 

MraE Naph. To," 
thalene PAH 

'10 <1.0 <1.0 
<1.0 <1,0 <1.0 
<1.0 <1.0 <1.0 
<5.0 <5.0 <10_0 
<1.0 <100 <100 
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-
--- Sample Date Benzene 

Idenlificillion Sampled 
NBCA-038-001 l-Dec-9{i <5 

NBCMl38-IJ1D 7·Feb-9S <5 
NBCMlJ8..002 7-0ec-96 <5 
NBCA-038-003 14-Jan-99 <1 

31-JuI.02 <1 - NBCA-039-001 7-Feb-95 <5 
23-~r-% 47 

20-..00-96 35 
7·0ct·96 "' lWay-.98 198 
l-Mar-OO eO.8 
7-Aug-OO 5U 
I-feb-Ot 1.26 
4-J.n.Ol 35.1 
2-FelJ.-02 5.1 - 31-JU-02 '" NBCMl39-002 J.-Oec-95 <5 
$.-Oec-9S <5 - 23-Apr-95 <5 
20-J.n.96 <5 - B-Oct-96 <5 
14-May-98 <10 
14-Jan.99 <1,0 
24-Aug-99 <"0 
1-Mar-00 <1.0 - 7-Aug-OO <1,0 
1-Feb-01 <10 
4-JLo.Ol <1,0 - Heb-02 <50 
31-M02 <"0 

NBCA·039-003 14-May-98 <"0 - 14-J311--99 <"0 
24-Aug-99 <10 
l-Mw-OO <j,0 
7-Aug-00 1.05 
HeIl-Ol <1.0 - 4-Joo.Ol <1.0 
4-FeIl-02 <5.0 
31-Jul.02 <10 

NBCA-039-004 14--May-98 <10 
NBCA-039-04D 6-Dec-95 <5 - 25-AJlr·96 <5 

21-Joo.96 <5 
S-Ocl-96 <5 
21-0cl·96 <5 

NBCA--039-005 6-0ec-95 .. 
24-Apr·96 100 - 11_.1111\-% no 
9-0cl-96 78 - 14-May-98 71.7 
14-J<n.99 '" 24-Aug-99 172 - 1-Mar-00 179 
7-Aug-OO BO.6 
1-Feb-Ol 250 
4-JJn--Ol 131 
2-Feb-02 14. - 31-JU.02 '" 

-----
S:\charlest\Tables xis 

-

TABLE 3 

Navy Groundwater Analytical Results Summary 
{Matllods 602, 610,5030,3510,8260,8270) 

4650 Virginia Avenue, North Charleston, South Carollr1a 

Toluene Ethyl· Total Xylenes 
benzen~ 

<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<1 <1 <1 
<1 <1 <1 
<5 <5 <5 

<39 9 68 
<11 10 81 
<. 3. 72 

<1.0 371 137 
18' 153 19036 

379<J 397 27 
2.70 2.49 <1.0 

25.90 7.2 5961 
<50 <5.0 <10 (I 

7 50 45.2 304 2 --
<5 <5 ... 

j 
<5 

<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 

<10 <10 215 
<10 <10 <10 
<10 <1,0 264 
<1,0 198 143 
<10 <10 675 
<10 <1.0 <10 
<10 <"0 <1.0 
<5.0 <5.0 <100 
<1.0 6 107 

~ --
<10 <1,0 <1.0 
<10 131 2.5 
<10 '10 <10 
<10 <10 <10 
<10 <"0 143 

<"0 <10 <10 
<10 <10 <to 
<50 <50 49.4 
<10 <10 <10 . 
<1.0 <1.0 1.67 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 .. --
<5 <14 <5 

<17 <3 11 
<1 } <11 <45 

<5 <5 <5 
<10 246 766 

1 <10 3.25 
<1,0 <1.0 2.3 
<10 <10 649 
<"0 <1,0 211 
<10 <10 <10 
<1.0 54 817 
<50 <50 <100 
<1.0 <10 16 

Total MlBE Naph· Tolal 
BTEX thalene PAH 

NO NA NA NA 
NO NA <12 NO 
NO NA NA NA 
NO <1 <1 <5 
NO <1 <10 <10 
NO NA NA NA 

12' NA <11 NO 
116 NA <11 NO 
216 NA <10 NO 

372.1 11 <1.0 11.5 
258.32 &9,3 3.25 7.9 
12817 24.8 <1.0 74 
1245 49.a <10 7.02 
12941 41.3 <10 7.32 

5.1 <5.0 <50 <10.0 
4929 <1.0 <100 <10.0 
NO NA <12 ND 
ND NA <12 NO 
NO NA <10 NO 
NO NA <11 NO 
NO NA <11 NO 
11 <to <10 <5.0 

<"0 <"0 <10 <5,0 
2,64 31.1 149 <50 
4,41 58.1 307 <5,0 
675 47.7 <1,0 <5,0 
<1,0 35.1 <10 <10 

I 

NO 10,2 <1.0 <"0 
NO 19.5 <5.0 <10.0 
16.7 23.2 <10.0 <10,0 
NO 3,91 <"0 <5.0 
3.8 15,00 21. <5.0 

<1.0 13 70 <1.0 <50 
<10 19.70 <1,0 <5,0 
2.413 16.60 <"0 <50 
<"0 34.10 <1.0 <1.0 
NO 21.90 <1.0 <1.0 

" .. 3"50 <5.0 <100 
NO <1.0 <10.0 <10,0 
1.7 21 <"0 <5.0 
NO NA <11 NO 
NO NA <11 NO 

I NO NA <12 NO 

l-
NO NA <12 NO 
NO NA NA NA 
90 NA <9,1 13 

111 NA " 87 
170 N.~, ~35 ND 
78 NA <10 NO 
10. 5S.B 3&.0 27.' 

350.58 103 9.8 61.07 
174.3 63.80 253 16.6 
18549 124.00 <10 19.8 
82.81 38.00 <1.0 NO 
250 53.60 <10 52.23 

144.57 48.80 <1.0 41.2 
148 40.80 <5.0 <10.0 

184.6 22,00 <10,0 <10.0 
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S~lIlple Date 
Benzen~ 

Identification Sampled 

N8CA-039-010 l·Au~96 <5 
It-Def-96 <5 
l1-Ma---97 <5 
14-May-98 <10 
14-Jan--99 .10 
24-Aug-99 .10 
t-Mar-OO <1.0 

8-Aug-OO ·10 
I-Feb-Ot <10 

4-Jtn.Ot <10 
2-Feb-02 <5 a 
31-Jul.-02 <10 

NBCA-039-101 19-5ep-96 <5 
2S-Sep-96 <5 

6-Nov-96 <5 
11·Mar·97 .5 

NBCA·039-tOO 19-5ep-96 -<5 _. ---
2B-Sep-96 <5 
6-Nov-96 <5 

l1-Mar·97 <5 . ---
NBCA·039-011 2·~96 '" 10-0ct-96 200 

I~Oct-% 200 
NBCA·03S-012 14-May·98 33.8 

14-Jan-99 1.76 
24-Aug-99 <10 
l-Mar-OO <10 
7-Aug-00 .10 

l·Feb-Ol ., 0 

4-Joo...01 .10 
4-Feb-02 ·50 
31-.NI-02 <10 

NBCA·039·014 &-Feb-97 • 
20-Mar_97 13 
14-May-98 17.T 
14-Jan-99 2.05 
24-Aug-99 <10 
l-Mar·OO ." 
7·Aug-OO 110 
l·Feb-Ol <1.(' 
5-Jm.Ol .10 
2-Feb-02 ·SO 
31·..hJ.02 <10 

N8CA·039--14D &-Feb-97 <5 
21-Mar-97 <5 

l-Mar-OO .10 

S~~.p!e I D;l;!e I 1 

Idenfifintion Sam led 
1,1-0fdoru-elhene 

N8CA-039-002 l-Mar-OO .10 

l-Feb-Ol .10 
NBCA-039-003 l-FeMl <1.0 
NBCA-03~5 l·Mar·OO <1,0 

l·Feb-Ol ·10 
N8CA-039-012 l-Feb-Ol 3.51 
NBCA-039-014 l·Mar·OO <1.0 

l-Feb-Ol <1.0 

HOTES: 
AI concenlntions in ppb (\lg~). 

TABLE 3 

Navy Groundwater Analytical Results Summary 
(Methods 602, 610, 5030, 3510, 8260, 8270) 

Amerada Hess - Charleston Solllh Terminal 

4650 Virginia Avenue, North Charleston, South Carolina 

Toluene 
Ethyl· Total Xylenes 

benzen~ 

·5 .5 .5 
<5 .5 ·5 
<5 <5 .5 

<10 <1.0 <1.0 
<1.0 .10 <to 
<1.0 ., 0 <to 
<1.0 <10 <to 
<10 <1,0 <1.0 
<10 <10 <1.0 
<10 <10 <1,0 
.50 <50 .21 
<10 <1.0 1-- ., 0 

·5 .5 ·5 
<4 '5 .5 
<5 ·5 .5 
<5 <5 .5 ---
<5 ·5 .5 
.5 <5 .5 
<5 .5 .5 
<5 .5 <5 -
'40 190 413 
14 '40 165 
.5 190 440 

.10 
_._-- - '.<1:0-.. .. _--

3.47 
<10 <1.0 <10 
<1.0 <1,0 <1,0 
<10 <10 <1.0 
.10 <1,0 2,25 
<1.0 <10 <1.0 
<, 0 <1.0 <1.0 
<5,0 <5,0 16.9 
<10 <1.0 <1.0 
<5 <5 ·5 
<5 <5 .5 

<10 .10 1.21 
<10 125 10,63 
.10 <10 183 
<1.0 <1,0 4,64 
<10 <1,0 185 
<10 <1.0 <1.0 
<1,0 <1,0 <1.0 
<50 <5.0 53,5 
<10 <1.0 <1.0 
<5 <5 .5 

·5 ·5 ·5 
<1.0 1.25 8.29 

1 I 
1,1-0icloroelhifle 1,2-Oicloroelhane Trichloru~thene 

<1,0 <1.0 <1.0 
<1,0 <1.0 <1.0 
·10 <1.0 255 
591 <10 .10 
<10 

f--
.10 .10 --

40) <1.0 75 
<1.0 

- -----<fo <1.0 
<10 <1.0 <1.0 

Totol BTEX - sum of benz en., Icl~"'., elhyl b."zen •. ~"d Ictal >:)IIanllS 

MTeE - m'lhyHt>rt-llu~ alh ... 

T,,(:! PAH - ~u".. c!:! PAL! CQ"'p=~~'" ""c~FtN.;:."!1~i~~~ 
NO - nel d.t.cl.d 
NA _ n,,1 ~""bbla or IppWc.bl. 

Totll 
MTBE BTEX 

NO NA 
NO NA 
NO NA 
NO <1,0 
<1.0 <10 
<10 <10 
·10 <10 
.10 .10 
.10 .10 

NO ·10 
421 <50 
NO 1.1 
NO NA 
NO NA 
ND NA 
ND NA 
NO NA 
NO NA 
NO NA 
NO NA 

1353 NA 
529 NA 
830 NA 

3727 '" 175 77 
.10 39.1 
·10 I ·10 
125 16.3 
·10 64.' 
NO 35 
159 46.1 
NO U.S 
8 NA 
23 NA 

18.9 18.5 
139 15. 
183 23.3 
464 35.4 
295 212 
<10 45.5 
NO <10 

5350 21.4 
NO 24.7 
<5 NA 
<5 NA 
.54 17.3 

1 I 
T etrachloro·-elhene 

.10 

<1.0 
1.18 
<1.0 
.10 - - .~-----

·10 - -<10"""- --
<10 

Conc: ... h'ons In bold.r. Ibove fle SC Risl< Baud Scr..""'g L ... ah (Benzene 5 uQ~, Toluene 1000 ug~, et"ylbenz.ne 700 ugA, XyI ...... 10,000 ug~, MTaE 40 ug~. N"phlt>.lene 10 ug~. and 
PAH 2~ 119~) 

M~",h and Augus12000 utnples analyzed by Maf",ds !260 and 8270 

$, \charlest\T ables.xls 

Naph· Tobl 
Ihillene PAH 

NA NA 

•• NO 
.10 NO 
<1.0 5.1 
<1.0 0.81 
.10 <1.0 
<10 <50 
.10 <5.0 
.10 <10 
<1,0 <10 
<50 <100 
<100 <100 
NA NA 
<10 NO 
NA NA 

'10 NO 
NA NA 

·91 I NO 
.10 NO 

·10 NO 

• NA 
3lO 54. 

'". 794 
<1.0 <50 
<TO <50 
<10 <50 

·10 <50 
., 0 

I 
<50 

·10 <10 
<10 <10 
<50 <100 
<100 <100 
.5 <50 
<10 <50 
<10 115 
703 943 
<10 I <5.0 
.10 

! 
<5.0 

<10 84 
<10 <10 
., 0 <, 0 

·50 <10.0 
<10 0 <10.0 

<5 <5,0 
.10 <SO 
,.7 <50 
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TABLE 4 

Other Dettrcted Compounds 
July-August 2002 Sampling Event 

Amerada Hess - Charleston South Terminal 
4650 Virginia Avenue, North Charleston, South Carolina 

Sample 
Identification 

NBCA-038-003 
NBCA-039-003 
NBCA-039-012 

NOTES: 
All concentrations in ppb (ug/l). 
NO . not detected 

Cis-1-2-Dichloroethene 

2.6 
NO 
6.3 

Samples analyzed by Method 8260. 

File: Tables 

Trichloroethene 

NO 
20.7 

Trans-1,2-dichloroethane 

NO 
NO 
NO 
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SSR SERIfS" 
7.5 26 
7,5 28 
7.5 28 
1,5 28 
7,5 28 
75 28 
7.5 28 
75 28 
75 28 
10 37 
10 37 
10 37 
10 37 
15 53 
15 S3 
15 53 
15 53 
20 79 
20 79 
20 79 
20 79 
25 97 
25 97 
25 97 
25 97 
JO 112 
JO 112 

JO 117 

30 117 
40 157 
40 157 

WH 
SO" 
SO" 
SO" 

60" 
BOH 

1'20H 
120H 

120H 
,1Q" 

120H 
120H 

-'''' .. ""'. 
~seplale 
8iseplale 
B-iseplate 
Baseplate 

" .. 
''''' Tank ,,,. 

Baseplate 
Baseplate 

Tank 

'w' 
&seplate 
~seplate 

Tank 

''''' 
~seplale 

T"'" 

''''' Baseplate 

"""'. Tank 
r .. 

&s.eplite -.... 
Baseplate 
8a!Dlate 
Baseplate 
&Seplate 

, 
~. 

~. 

~. .. 

1.5 

" 1.5 
1.5 

; "':; I 
J 

Ho.5Zl87 

@.@ 
_:~G: 

Ho.4MJJI 

80 
60 
80 
80 
80 
80 
80 
eo 
80 
80 
80 
ao 
ao 
OS 
OS 
OS 

" 
85 
85 
85 
85 
85 
85 

" as 
as 

Valatie' 
>Om 

230·1 
200·3 
'230-3 
~60·J 

575·3 
230·1 
'200·3 
230·3 
460·3 
100-3 

2301460·3 
100-3 

2301460·3 
1QO-3 

2301460-3 
200·3 

2301460-3 

2J01~60·J 

100·3 
2301460-3 

200-3 
2301460-3 

200·3 
2JOI~60·3 

200·3 
23OJ460·3 

'''' ... 
" '3< 

ZO.4 
101 
82 

" 23.4 
20.4 

'0' 
32.8 

28.3114.4 
32.8 

28.8ItH 
~7.2 

43.2IZ06 
(7.2 

~3.mO.6 

52.9126.8 
60.7 

52.9f26.8 
75.0 

65.3r.l3.0 
75.0 

65.3r.33.0 
90.' 

78.7139.7 

75 2O()-J 96.0 
75 ~45()..J Oo>.Ul1'.U 

75 ZOI:V3A:.O 125 
75 2J0146(l/JJ6(j I~ 

Rotary Screw Air Compressors 
Provide ea'ly (lperation, low 
maintendnce, and reliable air 
supply. 'TWo intermeshing rotors 
turn to compress trapped air, 
providing higher efficiency and 
lower operating temperatures 
than reciprocating models, fully· 
packaged units are easy to install 
Prewired and mounted full voltage 
starter included. Leak·free design. 
Uses: Light industrial. 
commercial, and automotive 
aftermarket such a..~ body shops 
• 100% CI,nW1UUW' duty 

• Opt'r.tlin~ prt'ssure: IZfi psi 

• Handlt' Il.j··r amblt'nt (;onditlons 

• ttOOll h,)Urt.!·Il'ar G·CooJ lubric<lPlI 
• Air eUlJ/I'rI afrer (·Holer 

2·YEAR IR lIMrTEO WARRANTY 
1".~"',1r·lb"" .. ,."...,11< ""n'""""",, ... I,,/! ~ .. ~" 
WI'h " .... "f '." 1\1.1'",,, ,·,.,1 1 ... lor,,·..,,' T .. ~, ,,( 
llur,ml.1 .,,,"I~hl~ "I"'" ..... 11M·."<l .~~~ "'-1"JlIII .. 
,.""~,,, \\;'fT~"'''~ .. " 1""J!t" "111"JSltt llll!llde h., ~'t~ ... , 

J6 
J6 
36 
J6 
J6 
56 
56 
56 
56 
J6 
36 
56 
56 
36 
J6 
76 
76 

" " 76 

" <5 

" 
" " 45 

" 

" 49 
49 

" 

19 

" 
" 29 
19 
19 

" " " 19 

" " " 19 
19 

" " 3D 
3D 
30 
30 
30 
3D 
30 
30 
30 
30 

" " 
" " 

" " " 19 
19 
61J 
61J 
61J 
60 

" " 60 
60 

" " 60 
60 
3. 
3. 

" " 38 

" " " " J8 

.. ... " 
EP7.!lltlMlUN 
[P75lBMl\JN 
[P151Bwtm 
fP7.5t9MAJN 
fP75lSMlUN 
EP7 SlTMllJ'l 
EP7.SfHMJN 
EPI5lTMl\.JN 
EP7 SlTMlUN 
EP10f!lM/UN 
EP101BMlUN 
EPIOITMIUN 
EPIIYTMUN 
EP15/BMIVN 
EP15J8MIUH 
[PI SlTMNN 
EPt5ITMIUN 
EP2M1M1UN 
EP2M11M.Hl 
EPlOlTMlUN 
EI'201TMlUN 
EP2518MIUN 
EPl5IBMlUN 

'PJOS' EPJOSf 
EP40SE 
EP40SE 

55R SERIES 
Feature Online, Offline and auto 
StartlStop control. Choose space 
saving tank-mounted Of baseplate 
design. 
• Low noise levels Crom 75 dBA 

(enclosed) to 85 dBA (unenclosed) 

5E SERIES 
Intellisys· microprocessor control 
provides finger touch panel with 
full operatin~ control. Displays 
dis<:harge pressure and 
temrleratures. fault warnings, 
shutdowns, and additional 
operating diagnostics minimize 
downtime .. Feature EPACT high
efficiency motors with overload 
prutection. 
• Fully I;'llcloscd cabinet for Quiet 

l'pl;'ratJOll 

• Adjuslilhlc Online/Online and 
Le,IIV1 .. 1.!: settings 

.~ . .. 
4MJll 
4MJ12 
4MJ13 
4MJ14 
4MJ15 
4MJ21 
4MJ22 
4MJ23 
4MJ24 
4MJ31 
4MJ32 
4MJ37 
4MJ38 
4MJ43 
4MJ44 
4MJ49 
4MJ50 
41M99 
41NOl 
41N03 
41N04 
41N06 
41N07 
41N09 
41Nl0 
41N12 
4TN13 

1I. 

S5959.59 
5777.00 
5777.00 
5777.00 
5777.00 
65J4.67 
6350.00 
6J50.00 
6350.00 
6545.55 
65-45.55 
6707.70 
6707 70 
718500 
7785.00 
""'.00 
790800 
9025.00 
9025.00 
9560.00 
9560.00 
9675.00 
9675.00 

10250.00 
10250.00 
10742.00 

$4696_00 
4513_00 
4553_00 
4553.00 
4553_00 
5180_00 
5031_00 
5031.00 
5031_00 
5150_00 
5150_00 
5516_00 
5516_00 
6188_00 
6188_00 
6686.00 
6686.00 
7112_00 
7112_00 
1519_00 
1519.00 
1623.00 
7623_00 
B121_00 
B121.00 
8452_00 

650.0 
650.0 
65<).0 
650.0 
650.0 
950.0 
95(10 
950 0 
950.0 
660.0 
660.0 
960.0 
11611.0 
670.0 
670.0 

1070.0 
10700 
952.0 
"'.0 

1352.0 
1352.0 
992.0 
992.0 

1392.0 
1392.0 
1011.0 
1017.0 

4R646 14581.00 11679.00 "00.0 
4R648 "'81" 11619.00 "00_0 
5Zl87 16717.00 13350.00 1552.0 
SZl8S 16717.00 13350.00 1551.0 (.) Additioflal pressure ratillgS ot 14() psi (HP Series 7.5-30 HP) and 175 psi (XP Series 7.5-15 HP). Please contaCl your local Grain~r Blanch 

2866 I GRAINGER 
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